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1
In the early twentieth century Albert Einstein revolutionized humankind's understanding of
the universe. Few scientific innovations have had as pervasive an impact as Einstein's Theory of
Relativity. His conjectures accounted for scientific phenomena which were otherwise unexplained.
With a set of abstract equations, he created unity and consistency among otherwise disconnected
entities. He redefined the universe and transformed previous notions about space and time. For the
scientific community the Theory of Relativity established a foundation for subsequent developments
in physics. It is important to note, however, that the nonscientific community was also profoundly
affected by Einstein's theory. Lay people did not comprehend the true scientific importance of the
Theory of Relativity. Nevertheless, the popular conception ofrelativity reintroduced subjectivism
and unce11aintyinto the world of philosophy. Religion, art, and other creative fields were likewise
transformed by relativity. The impacts of Einstein's theory are not limited to the early twentieth
century nor to the scientific community. Rather, the effects of this breakthrough in science are
ubiquitous.
For several decades scientists had known that the traditional theories of physics were wrought
with inconsistencies. The Michelson-Morely experiment of 1887 concluded that the speed of light
was constant without regard to the source of the light or to the observer. This was not the result
Michelson and Morely had predicted. It was absurd to believe that someone moving in the same
direction as light would not measure its velocity to be greater than someone moving opposite the
direction of light. Just as someone swimming in a river along with the current travels faster than
someone swimming upstream, Michelson and Morely expected the velocity of light to differ with
the circumstance of the observer. But the results of the Michelson-Morely experiment appeared
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conclusive; the speed of light did not vary. 1 Many scientists refuted or ignored the results of this
experiment.

Others attempted to explain it by attaching a series of cryptic complications to

traditional physics. 2 Scientists had discovered other unusual phenomena. The path of the planet
Mercury was not exactly elliptical as the currently accepted Copernican theory would have dictated.
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The distortion of Mercury's course, though slight, required a scientific explanation. Also, physicists
could not satisfactorily explain the distinct shift in spectral lines toward the red end of the spectrum.

4

Whereas most scientists attempted to explain the mystery of Mercury and of spectral line
shifting within the confines of traditional time and space, Einstein took a different approach. He
abandoned the fundamental concepts of time and space altogether. He conceived of a new set of
interpretations for physical laws. This developed into the Special Theory of Relativity which was
written in 1905. The Special Theory of Relativity asserts that space and time must adjust to
accommodate the undeviating speed of light. It also speculates that the simultaneity of events
depends upon the observer. Light traveling at a fixed velocity will take a certain amount of time to
cross a distance within space. The universe is composed of a vast amount of empty space freckled
with celestial bodies. Though light travels at the greatest velocity conceivable, it literally takes years
M. A. Henry, "Checking Up Einstein," Scientific American, 122 (June 12, 1920): 646.
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for it to move from one mass in the universe to another. "For a knowledge of the condition of the
Earth at any special past period, it is only necessary, therefore, to take up our position at a distance
from the Earth where the light emitted during that period is just arriving." 5 Events which occurred
in Earth's history will appear as current events to an observer on another planet. Similarly, historical
events from that planet would appear to be taking place at present to observers on Earth.
Simultaneity and the sequence of events is not conclusive, but depends upon the observer.
Although Einstein's new theory accounted for some of the phenomena which were otherwise
unexplained, many scientists refused to accept his conjectures on the basis of common sense.
William F. Magie, a Professor of Physics at Princeton University, disputed Einstein's conclusions.
In 1912 he wrote:
. . . I feel that the principle of relativity does not speak the final word in the
discussion of the structures of the universe. The formulas which flow from it may
be in complete accord with all discovered truth, but they are expressed in terms
which themselves are not in harmony with my ultimate notions about space and time.
That this is true is so evident that it is generally admitted. 6
Magie was not alone in his view, and soon the Theory of Relativity was pushed into the back corner
of the scientific arena.
In 1916 Einstein expanded his ideas and introduced the General Theory of Relativity. The
major tenet of general relativity is that space-time is curved due to the mass within it. Gravitational
fields are characteristics which arise from this curvature. Einstein maintained that space and time
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are dependent upon the matter within the universe. He stated, "Till now it was believed that time
and space existed by themselves, even if there was nothing else - no sun, no earth, no stars; while
now we know that time and space are not the vessel for the universe, but could not exist at all if there
were no contents." 7 Einstein's new theory claimed that time would be slowed by the gravitational
force of massive bodies.

It also predicted that light would be bent as it passed through a

gravitational field. Einstein's conjectures caught the interest of many scientists, but the majority
continued to doubt the validity of his theories. 8

It was not until after World War I that Einstein received credit from the scientific community
for relativity. The only way to prove the effect of gravitation on light was to view stars which were
near to the sun during a total eclipse. Great Britain's Arthur Stanley Eddington took advantage of
the eclipse on May 29, 1919. He headed expeditions to Africa and South America to confirm the
gravitation of light. These expeditions proved to be fruitful as recorded in the Literary Digest for
December 27, 1919.
During the short period of the eclipse a number of photographs of the star circle was
made. Some months later, when the changing seasons brought these stars above the
horizon at night, instead of in the daytime, the circle was photographed again. The
night photographs show the circle a little smaller than the day photographs. . . . The
only possible cause that could have made the circle larger is the following: The sun
must do something to the rays of light as they pass close to its surface on their way
to the earth. In other words, the sun must bend the rays of light. 9

"The Gravitation of Light," Literary Digest, 63 (December 27, 1919): 29.
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The outcome of the expedition was precisely as Einstein had predicted, and a sudden "revival
of interest" ensued. 10 The Theory of Relativity was now generally met with enthusiasm and
popularity among those of the scientific community. Professor Lynn Thorndike explained the abrupt
acceptance," ... when time is ripe, a new idea takes hold of the more progressive and open minds
of that generation." 11
The Theory of Relativity had a profound effect on science because it was an attempt to
describe nature as a unified entity. Finding a single theory to explain all phenomena had been the
goal of science and philosophy for generations. Einstein sought for a unified theory and developed
his conjectures to explain connections within nature. The Theory of Relativity expressed the
interdependence between gravitation, space, light, time, electricity, and other phenomena
traditionally considered independent. 12 It established the relationship between the fundamental
phenomena in the universe. It demonstrated that truth based on experience was not always valid.
However, any observation could be explained using a set of abstract equations. These equations
would hold true at any location in the universe. Einstein believed that the attraction to the Theory
of Relativity was its "logical consistency." He stated that "If any deduction from it should prove
untenable, it must be given up. A modification of it seems impossible without destruction of the
whole." 13
M. R. Cohen, "Einstein's Theory of Relativity," Review of Reviews, 61 (January 1920):
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The Theory of Relativity changed the scientific perception of the universe in another
important way. The theory concluded that the universe was not of infinite dimension, as had
previously been assumed. Massive bodies in space which bend light cause the space to be finite.
As the scholar Jose Ortega y Gasset later commented, "The world of Einstein is curved, and
therefore closed and finite." 14 Einstein's theory predicted that the universe was expanding. This
accounted for the shift in spectral lines towards the red end of the spectrum. His universe was
increasing in size and thus was without bounds, yet he described it as finite. The discovery that
gravity bends light opened up a new chapter in the estimation of the actual size of the universe.
Harold Jacoby Rutherford, Professor of Astronomy at Columbia University, described the
importance of the Theory of Relativity. He stated:
Verification of this theory [ranks] as one of the leading scientific discoveries of all
time ... The methods we possess for estimating the distance of the stars from the
earth are based on the idea that light travels in perfectly straight lines. If there are
curves in these lines our observation will have to be recalculated, and may show the
stars to be farther away than we supposed. This, of course, is not an astounding
discovery. The scientific importance is clear, since the few measured stellar
distances that we possess give us our only knowledge as to the actual size of the
stellar universe ... this might mean that there is a limit. .. 15
The Theory of Relativity also revolutionized the way scientists viewed the i1mnediate world.
The actual tenets of relativity become significant only when traveling at or near the speed of light
(186,000 miles per second). 16 Common sense is, in fact, credible in the ordinary realm of earth,
space and time. But, once the familiar realm of thought is left behind, so too is the relevance of

Jose Ortega y Gasset, The Modern Theme, (New York: Harper Torchbooks, 1961), 152.
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common sense. The scientific importance of this lies in the fact that sensory perceptions on eaiih
do not hold true anyplace except on earth. Familiar temporal experience is not supreme in the
universe. Eighteenth century philosopher Immanuel Kant asserted this idea philosophically rather
than scientifically. He stated, " ... our pure concepts of the understanding as well as our pure
intuitions extend to nothing but objects of possible experience, consequently to mere things of sense;
and as soon as we leave this sphere, these concepts retain no meaning whatsoever." 17
The Theory of Relativity made significant predictions about the effects of high velocities.
When an object approaches the speed of light, its basic characteristics alter. A rocket ship moving
at ninety percent of the speed of light would contract in the direction of its motion. The time
measurement and velocity measurement on the rocket would be different from what common sense
would dictate. The rocket's mass would also be greater. The rocket could never actually reach the
speed of light. The faster it traveled the greater its mass would become. The energy required to
accelerate it would likewise increase. At the speed of light the rocket's mass would be infinitely
dense.

The most interesting speculation of relativity was that matter is simply another form of

energy. Einstein asserted that matter could be exchanged with other types of energy according to
his famous equation: E=mc 2 . This tenet led to the development of the atomic theory. 18
The Theory of Relativity had a profound influence on scientific thought in the early twentieth
century. Perhaps more interesting, however, was the theory's pervasive influence on the attitudes

Immanuel Kant, Prolegomena to Any Future Metaphysics, tr. Lewis W. Beck
(Indianapolis: Bobbs-Merrill, 1950), 62.
17
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of society at large. The Eclipse Expedition of 1919 rendered proof for the accuracy of Einstein's
conjectures. But, due to traditional beliefs in Western culture many common people continued to
doubt the validity of relativity. 19 Gradually society granted acceptance to the innovative scientific
theories. These theories began to infiltrate the very institutions that had previously caused them to
be questioned. While many still spumed the Theory of Relativity, a growing number among the
general population embraced it. Its basic tenets were manifest in philosophy, religion, art, and other
creative fields.
In order to comprehend the extensive influence of the Theory of Relativity, it is necessary
to explore the degree to which lay people understood the intellectual concepts upon which it was
founded. The fundamental tenets of relativity require comprehension of differential equations and
abstract philosophical methodology to be fully appreciated. 20 In the 1920s as few as twelve people
21
in the scientific community professed to understand Einstein's conjectures in their entirety. The

layperson generally could not begin to grasp the complex ideas and equations involved in the theory.
This misunderstanding led to the existence of an objective reality being wholly discredited. Thus,
22
there was a" ... tragic chasm between science and our popular intelligence of it."
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The Theory of Relativity was, as Professor Arthur Stanley Eddington stated, a "revolt against
simple language"and involved very confusing ideas. 23 The general population did not understand
the scientific aspects of the theory, but they began to extend its conclusions to other facets of life.
An entirely new philosophy resulted which Sir Oliver Lodge termed "popular relativity". 24 This
philosophy was created when the complex scientific theory was reduced into the rudimentary
language of the average person. In that transition a great deal of important information was lost.
" ... [T]he philosophy ofrelativity represents, to a great extent, the fruit of misunderstandings of the
theory rather than of its physical content." 25 To the layman, the Theory of Relativity was more a
craze of popular philosophy and of personal interpretation than a significant scientific discovery.
The error with which the public approached the concept of relativity will be manifest in the
discussion of the institutions influenced by this new science.
The Theory of Relativity increased the difficulty of separating the domain of physics from
that of philosophy. It created the necessity to amend conceptions ofreality which had been held in
traditional philosophy.

It also granted scientific explanations to many previously unanswered

philosophical questions. As old enigmas were resolved, new ones took their places. This gave the
public a sense that it was not possible to come to a full comprehension of the workings of the
universe. As a prominent physicist, Max Plank, explained:

"Why Einstein's Theory is so Hard to Explain," Current Opinion, 69 (July 1920): 77.
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Hans Reichenbach, "The Philosophical Significance of the Theory of Relativity," in
Albert Einstein: Philosopher-Scientist, Paul Arthur Schilpp, ed. (Evanston, Illinois: The Library
of Living Philosophers, Inc. 1949), 289.
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The knowable realities of nature cannot be exhaustively discovered by any branch
of science. This means that science is never in a position completely and
exhaustively to explain the problems it has to face. We see in all modern scientific
advances that the solution of one problem unveils the mystery of another. Each
hilltop we reach discloses to us another hilltop beyond .... The aim of science ...
is an incessant struggle toward a goal which can never be reached. Because the goal
is of its very nature unattainable. It is something that is essentially metaphysical and
as such is always again and again beyond each achievement. 26
The philosophical revolution left society with no fixed standards. The ultimate truth of the
universe could never be reached. Thus, all the layperson could do was hope for a faint illumination
ofreality. The principles ofrelativity scoffed at common sense and daily experience, for the latter
were not scientifically rooted in reality. Reality could only be comprehended though pure reason.
Certainty of truth was a priori, gained prior to or independent of experience. Uncertainty pervaded
popular thought. Conclusions arrived at through ordinary experience were disreputable. Every
judgement was relative in nature, and subject to the particular circumstances from which it arose.
Professor Eddington asserted, "By his theory of relativity Albert Einstein has provoked a revolution
of thought in physical science ... [He] has succeeded in separating far more completely than hitherto
the share of the observer and the share of the eternal nature in the things we see happen. The
perception of an object by an observer depends on his own situation and circumstances ... " 27
Along with complicating the philosophy of reality, the Theory of Relativity struck an
injurious blow against the philosophy of materialism. Relativity was cited by H. Wildon Carr as the

Max Plank, "Where Is Science Going?," in Western Civilization, ed. John G. Ryden,
(New York: Harper and Row Publishers, Inc, 1968), 332. See also
Leopold lnfeld, Albert Einstein, (New York: Charles Scribner's Sons 1950), 121.
26
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"death knell of materialism." 28 Materialism is a philosophy wherein matter represents the utmost
reality. The materialist sees no separation between the physical realm and the mental realm; all
things are essentially corporeal. Einstein's theory was construed to suggest that reality would not
exist if it were not perceived. This revived philosopher George Berkeley's notion of subjective
idealism which had been all but banished from popular ideology.

Berkeley maintained that

existence is contingent upon perception. His famous words were esse est percipi, or to be is to be
perceived. The philosophy of subjective idealism stands in stark contrast to that of objective
materialism.

For many philosophers Einstein's theory proved that subjective idealism was a

scientific truth, and that the state of the universe depended upon its tenets. "For the conception of
relative space-time systems the existence of mind is essential, mind is an a priori condition of the
possibility of space-time systems, without it they not only lose meaning, but also lack any basis of
existence. " 29
The influence of the Theory of Relativity upon religious belief was surprisingly edifying.
The popular understanding of relativity reinforced the concept that science need not be at odds with
religion. Einstein himselfrecorded that without religion, science would be worthless. He wrote," .
. .There exists between the two strong reciprocal relationships and dependencies. Though religion
may be that which determines the goal, it has, nevertheless, learned from science, in the broadest
sense, what means to contribute to the attainment of the goals it has set up." 30 A similar statement

29-30.
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was made years earlier in a Scientific Monthly article. It reads: "Science and religion properly
understood never conflict, but should always cooperate in the advancement of the human race, for
each supplies what the other lacks ... Science gives eyes to religion. Religion gives heart to
science. " 31
Einstein was particularly concerned that relativity did not threaten religion, for he himself
was a religious man. His beliefs mirrored the philosophies of Spinoza. He did not expect religion
to reveal absolute truths. Rather, his religious conviction was enhanced by the mysteries of life. He
stated,
The most beautiful thing we can experience is the mysterious. It is the source of all
true art and science. He to whom this emotion is a stranger, who can no longer pause
to wonder and stand rapt in awe, is as good as dead: his eyes are closed. This insight
into the mystery oflife, coupled though it be with fear, has also given rise to religion.
To know that what is impenetrable to us really exists, manifesting itself as the highest
wisdom and the most radiant beauty which our dull faculties can comprehend only
in their most primitive forms - this knowledge, this feeling, is at the center of true
religiousness. 32
Einstein was one of many who saw the new scientific theories as fortification for religious
belief. The Theory of Relativity had reduced the explanation of all phenomena into a set of
equations. Though these equations were abstract in nature, they accounted for otherwise
unexplainable events. Religious people believed the universe was governed by some sort of logic,
and an inscrutable God was the founder of it. "Science has shown that unbroken order reigns in the

31
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universe, that the cosmic process is rational. And when we find rationality, thought, everywhere,
how ... shall we explain that thought without a Thinker?" 33
Religion has always existed on a principle called faith. St. Thomas Aquinas asserted that
faith is" ... an act of the intellect assenting to the truth at the command of the will." 34 Religion offers
solutions to the mysteries of life through faith. Because faith often contradicts common sense, it is
not easily acquired. For a long time it was professed that "faith begins where science ends." 35 After
Einstein's introduction of the Theory of Relativity this axiom was no longer valid. Suddenly science
and religion were thrown together. It was not possible to have a sure knowledge of either through
experience. Rather, it was a matter of pure reason acquired prior to or without the aid of experience.
It now became necessary to exercise faith in scientific truths.
Not all theologians appreciated Einstein's Theory of Relativity. Some regarded the popular
understanding of it to be particularly damaging to objective religious ideals. The idea of relativity
conceded that, although perceptions differ, they are all valid. People interpreted the theory as a
declaration that there was no objective reality in the material world. Thus, there were no objective
ideals or values; morality was a subjective standard. Others cited the Theory of Relativity as a basis
to laud their own interpretations on religious issues. A man under the tenets of relativity " ... may
take up the verities of the past and the record of God's dealing with mankind in the Holy Scriptures

33

"The Evidences oflmmortality," Literary Digest, 76 (March 17, 1923): 36.

St. Thomas, "Summa Theologica," in Basic Writings of St. Thomas Aquinas, ed. Anton
C. Pegis (New York: Random House, 1945), 11.
34

35

"Science No Refutation Of Religion," Literary Digest, 75 (November 25, 1922): 32.

14
themselves, and hold them as of little value, except as they are interpreted in the light of his own
personal lamps." 36
The Theory of Relativity did not discredit absolute standards of beauty and artistic quality,
nor did Einstein intend it to do so. However, the impact of relativity on art and other creative
endeavors was a general forsaking of objective value. Artists began to recognize the futility in
attempting to create works of enduring brilliance, for the standards of artistic quality had been
modified during each period in history. Modem artists no longer sought brilliance in aesthetic
appeal or literal representation but in the reflection of intense emotion. Critic Thomas Jewell Craven
wrote," ... the truth of art from a constructive point of view is a matter of coherence, of inevitable
relationships, and that to intensify its value as a reflection of life .. .Instead of clinging to the rigid
laws of photographic vision for a logic of creative activity, the modernist is ever mindful of his
psychic responses to experience." 37
Because artwork no longer had meaning independent of the observer, impressionistic and
abstract painting increased in popularity. The greatest aspiration of an artist was to create works of
art which could be interpreted as significant by any observer.

An alliance was established between

the world of art and that of science. Art mirrored the fundamental scientific endeavor, that of
discovering truth. " ... [P]ainting is regarded as a vehicle for psychological truth ... "38 The visual
arts were not the only creative field to be influenced by relativity. Poetry and creative writing also

36
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began to reflect a mystic interpretation of reality. Arthur Stanley Eddington recognized the
significance of relativity on all artistic endeavors. He maintained that "To free our thought from the
fetters of space and time is an aspiration of the poet and the mystic, viewed somewhat coldly by the
scientist who has too good reason to fear the confusing ofloose ideas likely to ensue." 39 The major
influence of relativity on art and other artistic endeavors was a liberating one.
Few scientific discoveries have had as extensive an impact on both scientific and cultural
developments as the Theory of Relativity. Einstein overturned the basic principles of science, and
a new realm of unusual possibilities emerged from the rubble of traditional "laws." Some saw these
theories as speculative and controversial because they left humankind with no sure scientific
knowledge, with nothing concrete. For many it took an expedition, which yielded photographic
evidence, to trust the new laws of physics.

Others embraced the uncertainty and subjectivism

reintroduced by science early on, and a philosophical revolution ensued. These developments were
taking place immediately after World War I when the Western World was already in perplexed
circumstances.

At this critical time in history Einstein's ideas played a profound role in the

development of Western civilization.
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